We claim: 



1 . A DNA construct encoding a chimeric protein comprising (a) at least one 
receptor domain, capabl^ro^tnding to a selected ligand, fused to (b) a 
heterologous addifionaftorotgn domain capable of initiating a biological process 
upon exposure ta the-Mga^a^. said ligand being capable of binding to two or more 
chimeric protein/molecules. 

A DNA construct of claim 1 wherein the chimeric protein further 
comprises an intracellular targeting domain capable of directing the chimeric 
protein Its^a desired cellular compartment 



3. A DNA <?bostruct of claim 2 wherein the intracellular targeting domain 
comprises a secretory4gader sequepce^mjembrane spanning domain, a 

or^ sequence directing the protein to associate with 
vesicles or with the nucleus.. 




4. A DNA construct of\laim l^fterein the chimeric protein has a Kd value 
for binding to the selected ligand of less tharvor equal to about 10~6 M. 

5. A DNA construct of claim 1 wherein the selebtqd ligand is less than 
about 5 kDa in molecular weight 

6. A DNA construct of claim 1 wherein the heterologous additional protein 
domain comprises: 

(a) a protein ddfifih capable, upon exposure to the ligand, of 
initiatmg/amet^table intracellular signal; 

(b) a DNA-binamg protein; or 

(c) a transcriptional activation domain. 

A DNA construct of claim 6 wherein the intracellular signal is capable of 
activating^raftsoigtion of a gene under the transcriptional control of 
transcriptional control etemerrt resp<^iv& to said oligomerization. 



8. A DNA construct of clai^a 7 wher^intite*a4ditional protein domain is 
the zeta subunit of CD3. 
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A DNA construct of any of claims 1-8 wherein the chimeric protein is 
capable of binding to an FK506-type iigand, a cyclosporin A-type ligand, 
tetracycline or a steroid ligand. 

10. A DMA construct encoding a target gene under the transcriptional 
control of an transcription control element responsive to the ougomerization of a 
chimeric protein o| any of claims 1-9. 



11. A DNA cons 
under the transcriptional 
element. 



of daim^Cfm>/hich the target gene is not naturally 
rol of thle responsive transcriptional control 



12. A DNA construct tontainW^Oa) a transcriptional control element 
responsive to the oUgomer\^a£<*n of a tWneric protein of claims 1-9 and (b) 
flanking DNA sequence from a target gene^rautting the homologous 
recombination of the transcriptional control element into a host cell in 
association with the target gene. 

13. A DNA construct of claims 10 - 12 wherein th^arget gene encodes a 
surface membrane protein, a secreted protein, a cytoplasmic protein or a 
ribozyme or an antisense sequence. 

DNA vector containing a DNA construct of any of claims 1-13 and a 
selectable ma^^ construct into host cells 

and selection of transfectants containing the construct. ====== =— 



A DNA vector of cla 



, wherein the vector is a viral vector. 



16^ a viiaTveH^ofcla^Lm 1^/which is an adeno-, adeno associated- or 
retroviral vector. 

tumeric protein encoded by a DNA construct of any of claims 1-9. 



18. A cell containing and capable of expressing at ] 
of any of claims 1-13. 



JA construct 
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20. 



A cell of claim 18 which contains 



(a) 



a first DNA c Dnstruct encoding a chimeric protein comprising (i) 
at least one r< ceptor domain capable of binding to a selected 
ligand and (t ) another protein domain, heterologous with respect 
to the receptor domain, but capable, upon oligomerization with 
one or more other like domains, of triggering the activation of 
transcription of a target gene under the transcriptional control of 
a transcriptional control element responsive to said 
oligomerization; and 



(b) 



geie 



a target 
control ele; 



under the expresssion control of a transcriptional 
ent responsive to said oligomerization; 



and which following expc sure to the selected ligand expresses the target gene. 



21. A ceil of claim 18 



(a) 



which contains a first set of DNA constructs encoding 



a first chimeric protein containing a DNA-binding domain and at 
least one recemor domain capable of binding to a first selected 
ligand mii^w;>and 



(b) 




a second] chimeric protein containing a transcriptional activating 
domain and at least one receptor domain capable of binding to a 
second selected ligand (which may be the same or different from 
the first/selected ligand moiety); and 



and a second DNA cohstruct encoding a target gene under the transcriptional 
control of a heterologous transcriptional control sequence which binds with the 
DNA-binding domain and is responsive to the transcriptional activating 
domain; 



which cell expresses the target gene following exposure to a substance containing 
the selected ligand moiety(ies)* 
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22. A DNA composition/ comprising 



(a) 



23. 



(b) 



a first DNA construct encoding a chimeric protein comprising (i) 
at least ori receptor domain, capable of binding to a selected 
ligand, fiied to (ii) a heterologous additional protein domain 
capable if initiating a biological process upon exposure to the 
ligand; and 

a secoAd DNA construct encoding a target gene under the 
transdriptional control of an transcription control element 
respc/nsive to the oligomerization of a chimeric protein. 



(a) 



A DNA composition comprising 



(b) 



a DNA construct encoding a first chimeric protein comprising (i) 
at least one first receptor domain, capable of binding to a 
selecled first ligand moiety, fused to (ii) a heterologous 
addit onal protein domain capable of initiating a biological 
proce ss upon exposure to the ligand in the presence of a second 
chime ric protein; and, 

a DN ^ construct encoding the second chimeric protein 
comp rising (i) at least one receptor domain, capable of binding to 
a sele :ted second ligand moiety, fused to (ii) a heterologous 
addit onal protein domain capable of initiating a biological 
process upon exposure to the ligand in the presence of the first 
chim< ric protein; 



wherein the first and second receptor moieties may be the same or different and 
the first and second selected ligand moieties may be the same or different; and 

(c) a target DNA construct encoding a target gene under the 
transcriptional control of a transcriptional control element 
responsive to the oligomerization of a chimeric protein. 

?1 _ ft | i r H ^.^p ableuafJzlncUng to two or more chimeric protein molecules 
"of claims 1-9 to form an oligomeT hereof, said UgaTlanTa^me4heiermula: 
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linker — (rbmi, rbm2, ...rbrcin) 

-wherelrTnTs^^integer from 2 to about 5, rbm(i)-rbrri(n) are receptor binding 
moieties wrdchn^Be-the^ame or different and which are capable of binding to 
the chimeric proteins), saidA^^iies^^^^^^ to a Unker 
moiety which is a bi- or multi-functional molec^elapaBlrc^*)eiagcoyalently 
linked (" — ") to two or more rbm moieties. 



A ligand of claim 24 which has a molecular weight less than about 5 



kDa? 



26. A UgW of claim 24 wherein the rbm moieties are the same or different 
and comprise ar>r^506-type moiety, a cyclosporin-type moiety, a steroid or 
tetracycline. 



271 A ligand of claim 24 1 
Kd value greater than about 



.hind/ to a naturally occurring receptor with a 



28. A ligand of claim 24 wherein at least bhe^rbrn comprises a molecule of 
FK506, FK520, rapamycin or a derivative thereofn\odified at C9, CIO or both. 




24 

A ligand of claim 24 w 
alkylene, C4-C18 azalkylene, G 
C8-C24 ardialkylene or C8-C36 

The use of a Ugand of claim 24 to prepare a pharmaceutical composition 
for activating the transcription of a target gene. 



the linker moiety comprises a C2-C20 
'-alkylene azalkylene, C6-C18 arylene, 
xamido alkylene moiety. 



31 



A method for activating the transcription of a target gene in cells which 

comprises 



(a) 



providing cejl^ntaining and capable of expressing (i) at least 
one DNA a>Ite5bt of claim 7 and (ii) a target gene under the 
expression cintrol of a transcription control element responsive 
to the oligoJrierization of said DNA construct; and, 
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(b) exposing thfe cells to a ligand capable of binding to the chimeric 
protein er^ofcl^by the DNA construct in an amount effective to 
result in expression of the target gene. 

^ A method of daim3p^herein the cells are grown in a culture medium 
and the exposing is effeefed by adding the ligand to the culture medium. 



A metho^U)f claim 30 wherein the cells are present within a host 
organism ar>^the exposing is effected by administering the ligand to the host 
organis 

^3. A method of claim 32 wherein the host organism is a rnanuinal^r^ the 
ligand is administered by oral, bucal, sublingual, transdermal, subcutaneous, 
intramuscular, intravenous, intra-jo^or inhalailonTdnunistration in an 
appropriate vehicle therf or. 




A m£tho^ for providing a mammal responsive to a ligand of claim 24 
fcomprises introducing a cell of claim 18 into a host mammal. 



3* 



A method for/providing a mammal responsive to a ligand of claim 14 
which comprises intf oducing at least one vector of claim 14 into a host mammal 
under conditions p/rrr^&fe transfection of one or more cells of the host 
mammal. 

A kit which comprises at least one DNA construct -e£-ewy of dairr^ 

A kit of claim 36 /rtuch further comprises a ligand to which one or more 
of the chimeric proteinfe encoded by the DNA constructs) bind. 




1 37 which further comprises a monomelic ligand reagent as 
nd-chimeric protein binding. 



31 

yg. Akitofcla 
an antagonist for 1 

40 

^ff. A kit of claim 36 which further comprises aUea 
claims 10 - 13. 



2 



A kit contairdrig^rrus^NA construct encoding a chimeric protein 
containing^tleastone receptor domain (capable, of binding to a selected 
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ligand), fused to a transcriptional activator domain; a second DN£^Jnstruct 
encoding a second chimeric protein containing at least one qrieTreceptor domain 
(capable of binding to a selected ligand), fused to a DJ>JA binding domain; and 
a third DNA construct encoding a target geneu«der the control of a 
transcriptional control element co^afflur^g^DNA sequence to which the DNA 
binding domain binds and whidic^Tr^r^criptio activated by exposure to 
the ligand in the presencepflhe first and second chimeric proteins. 

HZ 

^f. A kitpPariy of claims 36 - 38 in which each DNA construct is linked to a 
selectipfTmarker, which may be the same or dif fferent for each different DNA 
struct, permitting the selection of cells which contain said DNA construct(s). 



43 ^ 

j£ . A kit of any of claims 36-38 in which one or more ofjhg.DNA constructs 

contains a cloning site in place of an^tion dom^r*<rt r target gene. 



A kit of dairrj39^vTuch further comprises positive control cells stably 
transforrr^d^vith the DNA construct(s) which are provided in the kit. 





A host organism of claim43 whi 




ant or animal organism. 



of claim 44 which is a worm, insect or mammal. 



A mammal Of rlnim 4* whl^h If n Tnrmon or nfVinr mHpnt nr a hnmqn. 
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